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Nature and Extent of Contamination – South of I-10 
 
TEQDF,M concentrations in surface soil south of I-10 range from 1.35 ng/kg to 36.9 ng/kg.  Substantially 
lower concentrations including the minimum TEQDF,M concentration of 1.35 ng/kg are found at stations in 
close proximity to those that exceed the surface soil reference envelope value, or background, of 24.3 
ng/kg indicating that these few slightly elevated TEQDF,M concentrations are localized.   
 
In subsurface soils from 6 to 24 inches, TEQDF,M results range from 0.134 ng/kg to 303 ng/kg, with an 
average of 16.5 ng/kg.  The second highest result in this depth interval (43.1 ng/kg) is much lower than the 
maximum.  TEQDF,M results deeper than 2 feet range from 0.092 ng/kg to 50,100 ng/kg and average 743 
ng/kg.  The maximum core TEQDF,M occurs at a depth of 6 to 8 feet from a sample collected in the southern 
part of the soil investigation south of I-10.  The majority of the highest core TEQDF,M concentrations occur 
between 6 and 12 feet deep, and are associated with stations located near the center of the peninsula 
south of I-10. 
 
Ground water sampling was conducted at two locations outside of the southern impoundment; one was 
below the impoundment and the other was located downgradient to the west of the impoundment.  The 
water in this area is brackish.  Neither of these samples detected any dioxin or furan.  Water samples 
collected from within the southern impoundment contained dioxin up to a maximum of 60.2 pg/L.   
 
Resource Use 
 
Current land use at the Site is primarily industrial and commercial use.  Current land use surrounding the 
Site includes mixed residential and industrial uses to the west, and undeveloped or residential areas to the 
east and north.  Immediately south of the Site is commercial/industrial land use.  The future land use is not 
anticipated to be different from the current land use. 
 
The area south of the Site is dominated by activities associated with the Houston Ship Channel, specifically 
industrial sites that are served by the barges and ocean-going vessels that use the Houston Ship Channel.  
From the Site north to Lake Houston, there is less industrialization along the river. 
 
Commercial and recreational fishing activity occurs throughout Galveston Bay.  The San Jacinto River 
along with nearby Upper Galveston Bay, Tabbs Bay, and the San Jacinto State Park have many points of 
public access.  Through Texas Department of State Health Services (TDSHS) outreach activities, most of 
the people interviewed along the San Jacinto River, Houston Ship Channel, and Upper Galveston Bay have 
told TDSHS that they are fishing and/or crabbing for recreational purposes.  However, some people do 
admit to consuming fish and/or crabs from these areas despite the fact that consumption of mollusks and 
shellfish (clams, mussels, and oysters) taken from public fresh waters is prohibited by TDSHS.  Within 
public salt waters, these shellfish may be taken only from waters approved by TDSHS.  TDSHS shellfish 
harvest maps designate approved or conditionally approved harvest areas.  Waters near the Site are not 
included on these maps. 
 
Although the Site is private land, access points along the San Jacinto River allow for a variety of 
recreational activities including picnicking, swimming, nature walks, bird watching, wading, fishing, boating, 
water sports, and other shoreline uses.  In the area to the south of the I-10 Bridge on the west side of the 
river, children and adults have been reported to play along the shoreline, wade in the water, and fish. 
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Scope and Role of Response Action 
 
There is one operable unit for the Site.  The response action proposed in this plan is intended to address 
the threats to human health and environment.  The purpose of this response action is to implement a 
site-wide strategy that addresses the contaminated environmental media at the Site with the primary 
objectives of preventing human and ecological exposure to contaminants, and preventing or minimizing 
further migration of contaminants. 

 
Summary of Site Risks 
 
A Baseline Human Health Risk Assessment (BHHRA) and Baseline Ecological Risk Assessments (BERAs) 
were conducted to estimate the potential for current/future risk from exposure to contaminants from the 
Site.  The BHHRA and BERAs were conducted to determine potential pathways by which people (human 
receptors) or animals (ecological receptors) could be exposed to upland or aquatic contamination in 
sediment, soil, water, or biota; the amount of contamination receptors of concern may be exposed to; and 
the toxicity of those contaminants if no action were taken to address contamination at the Site. 
 
The risk assessments were conducted on the baseline conditions that existed before the installation of the 
TCRA armored cap over the northern waste pits that was completed during a removal action. This 
temporary cap was built to stabilize the northern waste pits and prevent direct human exposures until a 
permanent remedy could be selected for the Site.  These assessments provide the basis for taking action 
and identify the contaminants and exposure pathways that need to be addressed by the remedial action.  
 
It is EPA’s current judgement that the Preferred Remedy identified in this Proposed Plan, or one of the 
other alternatives considered in the Proposed Plan, is necessary to protect public health or welfare or the 
environment from actual or threatened releases of hazardous substances into the environment. 
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perimeter barrier and could include construction of a 5-foot high submerged rock berm outside the 
perimeter of the permanent cap, in areas where vessels could potentially impact the cap. MNR would be 
used to achieve the PRG for sediment in the sand separation area and the Texas Surface Water Quality 
Standard in the San Jacinto River.   
 
Enhancements to the armored cap would involve flattening the slopes of the existing cap by adding 
additional armor rock material to enhance the effectiveness and permanence by increasing the degree of 
safety.  The permanent cap would include 1.5 for sizing the armor stone, flattening submerged slopes from 
2 horizontal to 1 vertical (2H:1V) to 3H:1V, and flattening the slopes in the surf zone from 3H:1V to 5H:1V.  
The permanent cap would use larger rock sized for the “No Displacement” design scenario, which is more 
conservative than the “Minor Displacement” scenario used in the armored cap’s design.  Upon completion, 
the Permanent Cap would be constructed to a standard that exceeds EPA and USACE design guidance, 
and meets or exceeds the recommended enhancements suggested by USACE in their 2013 evaluation.  
Institutional controls would be implemented to place restrictions on dredging and anchoring to protect the 
integrity of the armored cap and to limit potential disturbance and resuspension of buried sediment near the 
upland sand separation area where one location exists with TEQDF,M concentrations exceeding the 
sediment cleanup goal. 
 
Alternative 4N – Partial Solidification/Stabilization, Permanent Cap, Institutional Controls, Ground 
Water Monitoring, and Monitored Natural Recovery 
 
Estimated Capital Cost:  $12,870,000 
Estimated Post Construction Cost:  $1,400,000 
Estimated Total Present Worth Cost:  $14,270,000 
Estimated Construction Time:  17 months 
 
This remedial alternative provides for solidification and stabilization of the most highly contaminated 
material.  A dioxin and furan value that exceeds 13,000 ng/kg TEQDF,M was used to define the most highly 
contaminated material.  The extent of the area for partial solidification and stabilization is the western cell 
and a portion of the eastern cell that is currently covered by the TCRA armored cap.  The maximum depth 
of solidification and stabilization in the western cell would be to approximately 10-feet below the current 
base of the armored cap and on average approximately 5-feet below the current base of the armored cap in 
the eastern cell and northwestern area.   
 
Solidification and stabilization treatment could be accomplished using large-diameter augers or 
conventional excavators.  Before treating the sediment, the affected portions of the armored cap armor rock 
would need to be removed and stockpiled for reuse, if possible, or washed to remove adhering sediment 
and disposed in an appropriate upland facility.  The geotextile and geomembrane would need to be 
removed and disposed of as contaminated debris.  Solidification and stabilization reagents, such as 
Portland cement, would be mixed with sediment, as needed, to treat the sediment in situ.  Submerged 
areas to be stabilized would need to be isolated from the surface water with sheet piling and mostly 
dewatered prior to mixing with treatment reagents using conventional or long reach excavators.   
 
Finally, the permanent cap, as described in Alternative 3N, would be constructed, including replacement of 
the armor rock layer geomembrane and geotextile over the solidification and stabilization footprint; and the 
measures described under Alternative 3N to protect the permanent cap from vessel traffic would be 
implemented.  MNR would be used to achieve the PRG for sediment in the sand separation area and the 
Texas Surface Water Quality Standard in the San Jacinto River.  Institutional controls would be 
implemented to place restrictions on dredging and anchoring to protect the integrity of the armored cap and 
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to limit potential disturbance and resuspension of buried sediment near the upland sand separation area 
where one location exists with TEQDF,M concentrations exceeding the sediment cleanup goal.  Ground 
water monitoring would be implemented to ensure that there are no long-term unacceptable impacts to 
ground water resulting from the waste left in place. 
 
The estimated footprint of this alternative is approximately 2.6 acres in the western cell and 1.0 acre of 
submerged sediment spanning the eastern cell and the northwestern area.  Based on the horizontal and 
vertical limits identified for this alternative, a total of approximately 52,000 cubic yards of soil and sediment 
would be treated. 
 
Alternative 5N – Partial Removal, Permanent Cap, Institutional Controls, and 
Monitored Natural Recovery 
 
Estimated Capital Cost:  $27,820,000 
Estimated Post Construction Cost:  $1,400,000 
Estimated Total Present Worth Cost:  $29,220,000 
Estimated Construction Time:  13 months 
 
This remedial alternative provides for removal and offsite disposal of the most highly contaminated 
material.  A dioxin and furan value that exceeds 13,000 ng/kg TEQDF,M was used to define the most highly 
contaminated material.  The lateral and vertical extent and volume of sediment removed under this 
alternative is the same as the sediment to be treated as described in the previous section for 
alternative 4N.  Construction of a permanent cap, institutional controls, and MNR, as described in 
Alternative 3N, are also included in this remedial alternative. 
 
To mitigate potential water quality issues, submerged areas would need to be isolated using berms, sheet 
piles, and/or turbidity barrier/silt curtains prior to excavating sediment.  Upland areas would not need to be 
isolated with sheet piling, but the excavation would require continuous dewatering and may need to be 
timed to try to avoid high water and times of year when storms are most likely.  
 
Excavated sediment would be dewatered and potentially treated to eliminate free liquids prior to 
transporting it for disposal.  Effluent from excavated sediment dewatering would need to be handled 
appropriately, potentially including treatment prior to disposal.  Following completion of the excavation, the 
work area would be backfilled to replace the excavated sediment and then the permanent cap would be 
constructed, including replacing the armor rock layer above the excavation footprint and the geomembrane 
and geotextile layers.  Institutional controls would be implemented to place restrictions on dredging and 
anchoring to protect the integrity of the armored cap and to limit potential disturbance and resuspension of 
buried sediment near the upland sand separation area where one location exists with TEQDF,M 
concentrations exceeding the sediment cleanup goal. Ground water monitoring would be implemented to 
ensure that there are no long-term unacceptable impacts to ground water resulting from the waste left in 
place. 
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Alternative 5aN - Partial Removal of Materials Exceeding Cleanup Levels, Permanent Cap, 
Institutional Controls, and Monitored Natural Recovery 
 
Estimated Capital Cost:  $67,600,000 
Estimated Post Construction Cost:  $1,400,000 
Estimated Total Present Worth Cost:  $69,000,000 
Estimated Construction Time:  19 months 
 
For this alternative, the cleanup goal for a recreational visitor (200 ng/kg TEQDF,M) was considered for the 
area within the armored cap, which is either above the water or where the water depth is 10 feet or less.  
As an additional criterion, locations exceeding 13,000 ng/kg TEQDF,M are also included regardless of water 
depth; however, all samples exceeding 13,000 ng/kg TEQDF,M are located in areas where the water depth is 
10 feet or less. 
 
As with Alternatives 4N and 5N, the existing armored cap (consisting of cap rock, geomembrane, and 
geotextile) which currently isolates and contains impacted material would need to be removed prior to 
beginning excavation work.   
 
This alternative also includes an engineered barrier to manage water quality during construction.  In 
shallow water areas (water depths up to approximately 3 feet), this barrier would be constructed as an 
earthen berm, extending to an elevation at least 2 feet above the high water elevation in consideration of 
wind-generated waves and vessel wakes.   
 
Work would be conducted in the wet.  Excavated sediment would be offloaded, dewatered, and stabilized 
at a dedicated offloading location, as necessary, to eliminate free liquids for transportation and disposal.  
Following removal of impacted sediment, the area from which sediments are removed would be covered 
with a residuals management layer of clean cover material.   
 
In the deeper water areas of the TCRA site where removal is not conducted, the existing armored cap 
would be maintained.  MNR would be used to achieve the PRG for sediment in the sand separation area 
and the Texas Surface Water Quality Standard in the San Jacinto River.  Institutional controls would be 
implemented to place restrictions on dredging and anchoring to protect the integrity of the armored cap and 
to limit potential disturbance and resuspension of buried sediment near the upland sand separation area 
where one location exists with TEQDF,M concentrations exceeding the sediment cleanup goal. Ground water 
monitoring would be implemented to ensure that there are no long-term unacceptable impacts to ground 
water resulting from the waste left in place. 
 
This alternative entails removal of approximately 137,600 cubic yards of sediment.   
 
Alternative 6N - Full Removal of Materials Exceeding Cleanup Levels, Institutional Controls, and 
Monitored Natural Recovery 
 
Estimated Capital Cost:  $101,550,000 
Estimated Post Construction Cost:  $650,000 
Estimated Total Present Worth Cost:  $102,200,000 
Estimated Construction Time:  16 months 
 
For the full removal alternative, the recreational visitor exposure scenario was considered for area north of 
I-10.  The cleanup goal for protection of the recreational visitor is a TEQDF,M concentration of 200 ng/kg.   
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The full removal alternative will utilize Best Management Practices (BMPs) to reduce the re-suspension of 
sediment and release to the river.  The removal will be completed in stages or sections as appropriate to 
limit the exposure of the uncovered sections of the waste pits to potential storms.  Raised berms, sheet 
piles, and silt curtains in addition to dewatering and removal in the dry to the extent practicable will be used 
to reduce the re-suspension and spreading to the removed material.  The berms would be armored on the 
external site with armor material removed from the areas that have geotextile present.  Residual 
concentrations of contaminants following excavation and dredging will be covered by at least two layers of 
clean fill to limit intermixing of residual material with the clean fill.  As with the partial removal alternatives, 
cap rock, geomembrane, and geotextile from the existing armored cap, which currently isolates and 
contains impacted material, would be removed prior to beginning excavation.  Dredging of submerged 
sediments will include isolation of the work area with a turbidity barrier/silt curtain and raised berms/sheet 
piles where practicable.  Excavated sediment would be dewatered and stabilized at the offloading location, 
as necessary, to eliminate free liquids for transportation and disposal.  Some operations, such as water 
treatment, may be barge mounted.  Following removal of impacted sediment, the area from which 
sediments are removed will be covered with at least two residuals management layers of clean sediment to 
reduce intermixing.  Institutional controls will be used to prevent disturbance of the dredge residuals below 
the cover layers in the remediated areas. 
 
This alternative entails removal of approximately 200,100 cubic yards of sediment from the TCRA footprint 
and the area near the upland sand separation area, which would require a relatively large offloading and 
sediment processing facility to efficiently accomplish the work, which would require barge unloading, 
sediment re-handling, dewatering, stockpiling, transloading, and shipping to the offsite landfill facility.  
Additional activities would include management and disposal of dewatering effluent, including treatment if 
necessary. Soil that is removed would be transported in compliance with applicable requirements and 
permanently managed in a permitted landfill cleared by the EPA’s regional offsite rule contact. 
 
MNR would be used to achieve the Texas Surface Water Quality Standard in the San Jacinto River. 
 
Alternative 1S – No Further Action 
 
Estimated Capital Cost:  $0 
Estimated Post Construction Cost:  $143,000 
Estimated Total Present Worth Cost:  $143,000 
Estimated Construction Time:  None 
 
Under this remedial alternative for the area of investigation south of I-10, impacted soil would remain in 
place and no steps would be taken to alert future landowners or construction workers of the presence, at 
depth, of TEQDF,M concentrations exceeding cleanup goals.  The estimated cost for this alternative includes 
the cost of future EPA five-year reviews. 
 
Alternative 2S – Institutional Controls and Ground Water Monitoring 
 
Estimated Capital Cost:  $133,000  
Estimated Post Construction Cost:  $240,000 
Estimated Total Present Worth Cost:  $373,000 
Estimated Construction Time:  None 
 
This alternative would apply to locations in the area south of I-10 where the average TEQDF,M concentration 
in the upper 10 feet of soil below grade exceeds the cleanup goal for the future construction worker 
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(240 ng/kg TEQDF,M).  TEQDF,M concentrations in the upper 10 feet of soil exceed the cleanup goal at four 
locations.  Ground water monitoring would be implemented to ensure that there are no long-term 
unacceptable impacts to ground water resulting from the waste left in place.  Under this remedial 
alternative, the following institutional controls would be implemented: 
 

 Deed restrictions would be applied to parcels in which the depth-weighted average TEQDF,M 
concentrations in the upper 10 feet of subsurface soil exceed the soil cleanup goal for the future 
construction worker 

 

 Notices would be attached to deeds of affected properties to alert potential future purchasers of the 
presence of waste and soil with TEQDF,M concentrations exceeding the soil cleanup goal. 

 
Alternative 3S – Enhanced Institutional Controls and Ground Water Monitoring 
 
Estimated Capital Cost:  $523,000  
Estimated Post Construction Cost:  $243,000 
Estimated Total Present Worth Cost:  $766,000 
Estimated Construction Time:  1 month 
 
This remedial alternative would incorporate the Institutional controls identified in Alternative 2S and add 
physical features to enhance the effectiveness of the institutional controls.  The physical features would 
include bollards to define the areal extent of the remedial action areas at the surface and a marker layer 
that would alert workers digging in the area that deeper soil may be impacted.   
Implementation of this remedial alternative may include the following steps: 
 

 Removing up to 2 feet of surface soil 
 

 Temporarily stockpiling the soil onsite 
 

 Placing the marker layer (such as a geogrid or similar durable and readily visible material) at the 
bottom of the excavation 

 

 Returning the soil to the excavation and re-establishing vegetative cover 
 

 Placing bollards at the corners of the remedial action areas. 
 

 Ground water monitoring would be implemented to ensure that there are no long-term 
unacceptable impacts to ground water resulting from the waste left in place. 

 
Alternative 4S – Removal and Offsite Disposal 
 
Estimated Capital Cost:  $9,792,000 
Estimated Post Construction Cost:  $140,000 
Estimated Total Present Worth Cost:  $9,932,000 
Estimated Construction Time:  7 months 
 
This remedial alternative involves excavation and replacement of soil in the areas exceeding the 
preliminary remediation goals.  Soil would be removed within these areas to a depth of 10 feet below grade.  
Implementation of this remedial alternative would require dewatering (groundwater lowering) to allow 
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concentrations by warnings and restrictions (Alternatives 2S and 3S) or removal of impacted soil 
(Alternative 4S).  With reasonable care, any of the remedial alternatives could be implemented in 
compliance with ARARs.  Soil that is removed (Alternative 4S) would be transported in compliance with 
applicable requirements and permanently managed in a permitted landfill cleared by the EPA’s regional 
offsite rule contact. 
 
Primary Balancing Criteria – Long-Term Effectiveness and Permanence 
 
Alternatives 1N, 2N, and 3N are containment alternatives that provide substantial long-term protectiveness.  
Alternatives 4N, 5N, and 5aN all provide increased long term effectiveness compared to Alternatives 1N, 
2N, and 3N because the most highly contaminated waste would either be stabilized or removed.  As 
discussed in the site characteristics section (pages 5 and 6) the area is prone to tropical storms and 
hurricanes which could damage a cap.  Alternative 6N provides the greatest long-term protectiveness and 
effectiveness because the waste material, except for the dredge residuals below the cover layers, would be 
permanently removed from the San Jacinto River and there would be no potential for a future release 
above the risk based level from the Site.  Also, with Alternative 6N, there would be no concerns regarding 
the long-term viability and effectiveness of a maintenance program that would have to endure for an 
extremely long time (750 years by one estimate).  Alternative 6N is also the only alternative that provides 
for complete removal of the principle threat waste from the northern impoundments.  Ground water 
monitoring would be included in Alternatives 2N through 5aN, where waste above the preliminary 
remediation goals is left in place, to confirm that there would be no long-term future unacceptable impacts 
to ground water. 
 
For the area south of I-10, soil with TEQDF,M concentrations exceeding the cleanup goal is isolated from the 
surface by relatively clean overburden.  The only route of potential exposure is through excavation into the 
impacted depth interval.  The physical markers (Alternative 3S) would draw attention to the institutional 
controls and enhance their effectiveness.  Alternative 4S would achieve long-term effectiveness by 
permanently removing the impacted soil from the 0- to 10-foot depth interval from the Site and securely 
disposing of the soil in a permitted landfill.  While the institutional controls, particularly with the addition of 
physical markers (Alternative 3S), would provide reliable long-term protection, they rely on the integrity of 
future construction workers to comply with the restrictions.  Therefore, complete removal of the impacted 
soil in the depth interval of potential excavation (Alternative 4S) will provide the highest level of long-term 
effectiveness because it is not subject to inappropriate future use of the area or any erosion/scour of the 
waste material that may result from a future extreme storm.  Alternative 4S is also the only alternative that 
provides for complete removal of the principle threat waste from the southern impoundment. Ground water 
monitoring would be included in Alternatives 2S and 3S, where waste above the preliminary remediation 
goals is left in place, to confirm that there would be no long-term future unacceptable impacts to ground 
water. 
 
Primary Balancing Criteria – Reduction of Toxicity, Mobility, or Volume through Treatment 
 
Alternatives 1N and 2N do not include additional measures to reduce the toxicity, mobility, or volume of 
material.  However, a portion of the soils in the western cell were previously solidified during the TCRA.  
Thus, these alternatives are comparable in reduction of toxicity, mobility, or volume of material.  
Alternative 3N further reduces potential mobility within the TCRA site by increasing the protection of the 
armored slopes, and thus ranks more favorably than Alternatives 1N and 2N.  Alternatives 4N and 5N take 
additional measures through solidification and stabilization (Alternative 4N) or removal (Alternative 5N) of 
approximately 52,000 cubic yards of sediments and soils, and are comparatively better than Alternative 3N 
for reduction of toxicity, mobility, or volume of material.  Alternative 5aN removes approximately 137,600 
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cubic yards of sediment, and thus compares more favorably for reduction of toxicity, mobility, or volume of 
material than Alternatives 4N and 5N.  Alternative 6N has the greatest volume of removal – 200,100 cubic 
yards.  This alternative is the most effective in reducing the toxicity, mobility, and volume of waste 
compared to all of the other alternatives. 
 
Alternatives 2S and 3S do not include any treatment of impacted soil.  Alternative 4S would include some 
treatment of excavated soil, as needed to eliminate free liquids for transportation and disposal.  The 
treatment may involve amendment of the soil with Portland cement or similar product, which would reduce 
the potential mobility of contaminants of concern (COCs).   
 
Primary Balancing Criteria – Short-Term Effectiveness 
 
Alternatives 1N and 2N do not entail any construction, and thus have no short-term impacts.  Alternative 3N 
has the shortest construction duration (two months) of the remaining alternatives.  Alternatives 4N, 5N, 
5aN, and 6N have estimated construction durations ranging from 13 to 19 months.  Alternative 3N does not 
result in water column, sediment, or tissue impacts (except for minor turbidity during armor rock 
placement), and has the lowest risk to worker safety, the lowest greenhouse gas and particulate matter 
emissions, and the least traffic and ozone (smog) impact.  Further, Alternative 3N does not disturb the 
armored cap or require handling of sediments.  Compared to Alternatives 4N, 5N, 5aN, and 6N, which have 
longer durations, Alternative 3N ranks more favorably for short-term effectiveness.   
 
Alternatives 4N, 5N, 5aN, and 6N each have risk of short-term impacts associated with residuals and 
releases during construction.  Because of their longer duration, these alternatives also have a higher 
likelihood that a high-water event during construction could overtop perimeter water quality control features, 
which would exacerbate short-term impacts because the armor cap needs to be removed to accomplish the 
work.  Alternatives 4N, 5N, 5aN, and 6N have predicted increases in water column 2,3,7,8-TCDD 
concentrations over alternatives 1N, 2N, and 3N.  However, the actual levels would be reduced to the 
maximum extent practicable by the use of BMPs during construction. 
 
Alternative 4N has a longer construction duration than Alternatives 5N and 6N, and all entail removing 
portions of the armored cap and managing a volume of sediments.  Compared to Alternative 3N, there is 
higher risk to worker safety (8 to 9 times the number of injuries and fatalities) and higher environmental 
impacts (8 to 9 times the number of hours of operation and truck trips) due to releases that would be 
expected during construction.  Alternative 4N is considered similar to Alternative 5N for emissions of ozone 
precursors, particulate matter (smog-forming), and greenhouse gases; under Alternative 4N, construction is 
limited to work within the Site perimeter and does not result in additional emissions during offsite shipment 
of sediments, but this is counter balanced by the shorter duration of Alternative 5N.   
 
Alternatives 5aN and 6N have the longest construction duration.  Alternatives 5aN and 6N are the least 
favorable for short-term effectiveness.  The greater number of work hours has attendant higher worker 
safety risk (20 times the number of injuries and fatalities compared to Alternative 3N) and higher emissions 
of ozone precursors, particulate matter (smog-forming), and greenhouse gases (20 times the number of 
equipment operating hours and truck trips compared to Alternative 3N).  The time required for Alternatives 
5aN and 6N to achieve protection is also longer.  Alternative 6N has the most short-term environmental 
impact due to water column releases during dredging, and the expected localized increase in tissue 
concentrations from these releases, as well as generated dredge residuals, may increase the overall 
surface weighted average concentration TEQDF,M immediately following dredging.  However, the actual 
levels would be reduced by the use of BMPs during construction, which may include raised berms, sheet 
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piles, dewatering, and excavation in the dry, two layers of residuals cover, etc.  The application of BMPs for 
construction will be determined during the Remedial Design. 
 
BMPs may be successful in mitigating potential resuspension and releases.  During construction, however, 
BMPs could be overwhelmed during significant storm and flood events.  For alternatives 4N, 5N, 5aN, and 
6N, which require removal of the armored cap during construction, the consequences of flooding could be 
significant as the exposed and disturbed materials would be at risk of spreading beyond the remedial area.  
Therefore, these alternatives will include design and construction methodologies to mitigate and reduce the 
impact of storms during construction.  These methodologies may include armor cap removal in sections, 
operational controls, etc. 
 
Alternative 2S for the southern area does not entail any construction, and thus has no short-term impacts.  
Excavations (Alternatives 3S and 4S) would require BMPs to control dust and storm water.  Short-term 
impacts associated with Alternative 3S would be minimal given the shallow depth of excavation, limited 
volume of material that would be moved, and absence of significant concentrations of COCs in the shallow 
soil.  Alternative 4S would require exposing soil with TEQDF,M concentrations exceeding the Preliminary 
Remediation Levels, which introduces the potential for exposure to COCs through direct contact with the 
soil, inhalation or ingestion of impacted dust, and contact with impacted soil suspended in runoff.  The 
volume of soil and the duration of the project would also be greater than for Alternative 3S; and 
Alternative 4S would require offsite transportation of the soil to a disposal facility, increasing the potential 
for exposure to COCs, emissions of greenhouse gasses, nitrogen oxides, and particulate matter, and 
potential tracking of COCs offsite.  However, measures developed in the Remedial Design would be 
implemented to reduce the amount of any materials lost during transportation. 
 
Primary Balancing Criteria – Implementability 
 
Alternatives 1N and 2N do not have any implementability issues because they do not entail construction.  
Both are more favorable from an implementability standpoint compared to Alternatives 3N, 4N, 5N, 5aN, 
and 6N.  Alternative 3N is a short-duration project that entails proven technology (i.e., the same activities 
were demonstrated during construction of the armored cap) that can be deployed with readily-available 
materials and local, experienced contractors.   
 
Implementability issues, such as TCRA site access, limited staging areas, restrictions on equipment size, 
and availability of offsite staging area properties are greater for Alternatives 4N, 5N, 5aN, and 6N compared 
to Alternative 3N because of the much larger scope and scale of these alternatives.  Identifying and 
securing an offsite staging area is considered an even greater challenge for Alternatives 5N, 5aN, and 6N 
compared to Alternative 4N because dredged sediment may need to be managed at the offsite staging 
area, which requires a larger footprint, and given the nature of the dredged material, might make finding a 
willing landowner difficult.  Proper management of cap material and excavated wastes, and onsite 
processing and management for dredged sediments for offsite transportation to neighboring roadways, will 
be critical for effective implementation of Alternatives 5N, 5aN, and 6N.  Based on these factors, Alternative 
3N is less favorable than Alternatives 1N and 2N, but more favorable than the remaining alternatives. 
 
Alternative 4N requires the removal of the armored cap, and requires solidification and stabilization to be 
completed for an area of sediments that is typically submerged and would need to be dewatered, which is 
considered a technical challenge.  Engineering controls for Alternative 4N may be challenged to prevent the 
release of sediments exceeding cleanup goals to the surrounding environment; this would be especially 
true during potential high flow events that could occur during construction.  Alternative 4N is considered to 
be less favorable for implementability compared to Alternative 3N. 
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Alternatives 5N, 5aN, and 6N also require removal of the armored cap and management of sediment and 
soil for offsite disposal.  Similar to Alternative 4N, engineering controls may be challenged to prevent the 
release of sediments exceeding cleanup goals to the surrounding environment.  For Alternatives 4N 
through 6N there is a chance that a high water event could occur during construction resulting in 
overtopping of the engineering controls.  Thus, all of these alternatives are considered equally less 
favorable as Alternative 4N for implementability compared to Alternatives 1N, 2N, and 3N.  However, the 
impact of high water events will be mitigated by the use of BMPs during construction including raised 
berms, sheet piles, removal in sections, and operational controls including scheduling that will be 
developed during the Remedial Design. 
 
For the southern area, there are no significant implementability concerns associated with Alternatives 2S 
and 3S.  None of the alternatives requires specialized equipment, techniques, or personnel.  Coordination 
with property owners would be required to establish institutional controls and for access to the project work 
site.  Alternative 4S would involve more physical activity for implementation, including offsite transportation 
of impacted soil, but the operations are routine for remedial actions.  The additional implementability 
concerns are the increased truck traffic on Market Street and the potential for flooding while impacted soil is 
exposed during implementation of Alternative 4S.  Provisions may need to be made to handle the additional 
volume of traffic.  The duration of the excavation should not exceed 7 months, and implementation could be 
timed for periods when high water is least likely. 
 
Primary Balancing Criteria – Cost 
 
The estimated present worth costs for alternatives range from $143,000 million for Alternative 1N to 
$102.3 million for Alternative 6N, and from $0.14 million for Alternative 1S to $9.93 million for Alternative 
4S.  Costs for each alternative are presented with the descriptions of each alternative.   
 
Modifying Criteria 
 
TCEQ has been informed about the Preferred Remedy for the Site.  Community acceptance will be 
determined through the Public Comment process based on comments received during the public comment 
period and the questions received at the public meeting. 

 
Preferred Remedy 
 
The Preferred Remedy for cleaning up the Site is Alternative 6N (Full Removal of Materials Exceeding 
Cleanup Levels, Institutional Controls, and Monitored Natural Recovery) and Alternative 4S (Removal and 
Offsite Disposal). 
 
Based on the information available at this time, EPA believes that the Preferred Remedy is protective of 
human health and the environment, complies with ARARs, and provides the best balance of tradeoffs 
among the balancing criteria.  It reduces risks within a reasonable time frame, provides for long-term 
reliability of the remedy, and minimizes reliance on institutional controls.  It will achieve substantial risk 
reduction by removing the most contaminated materials, reduces remaining risks in the aquatic 
environment to the extent practicable through MNR, and manages the remaining risks to human health 
through institutional controls.   
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EPA considered several options for contaminated materials.  EPA’s preferred remedy includes full removal 
of contaminated materials above cleanup levels for the following reasons:  
 

 The material is highly toxic and under baseline conditions may be highly mobile in a severe storm 
and therefore is considered a principal threat waste. 
 

 The location of materials, either partially submerged within the San Jacinto River (northern 
impoundments) or on a small peninsula on the San Jacinto River (southern impoundment), result in 
limited ability to treat the waste in place without the threat of a release during the remedial action.   
 

 The area has a high threat of repeated storm surges and flooding from hurricanes and tropical 
storms, which, if the material was left in place, could result in a release of hazardous substances. 
 

 The history of armor cap maintenance required as a result of floods much less than the design 
100-year flood. 

For all of these factors, the Preferred Remedy provides greater permanence in comparison to other 
alternatives.  Less costly alternatives rely on remedies that have a higher chance of failure by leaving 
principal threat waste source materials in the river, resulting in greater uncertainty as to their long-term 
effectiveness.   
 
The Preferred Remedy can change in response to public comment or new information. 
 

 
Glossary 
 
Administrative Record – All documents which the EPA considered or relied upon in selecting the 
response action at a Superfund site, culminating in the Record of Decision for a Remedial Action. 
 
Applicable, Relevant, and Appropriate Requirements (ARARs) – Generally, any Federal, State, or local 
requirements or regulations that would apply to a remedial action if it were not being conducted under 
CERCLA, or that while not strictly applicable, are relevant in the sense that they regulate similar situations 
or actions and are appropriate to be followed in implementing a particular remedial action. 
 
Contaminants of Concern (COCs) - Those chemicals that are identified as a potential threat to human 
health or the environment, are evaluated further in the baseline risk assessment, and are identified in the 
RI/FS as needing to be addressed by the response action proposed in the Record of Decision. 
 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) – Also known 
as Superfund. CERCLA is a Federal law passed in 1980 and modified in 1986 by the Superfund 
Amendments and Reauthorization Act. Under CERCLA, the EPA can either pay for the site cleanup or take 
legal action to force parties responsible for site contamination to clean up the Site or pay back the Federal 
government for the cost of the cleanup. 
 
Baseline Ecological Risk Assessment (BERA) – A study that determines and evaluates risks that site 
contamination poses to ecological receptors. 
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Engineering Controls – Instruments such as fencing or signage that are used to limit access to 
contaminated areas or areas that may pose a physical hazard. 
 
Feasibility Study (FS) – A detailed evaluation of alternatives for cleaning up a site.  
 
Five-Year Reviews – A review generally required by statute or program policy when hazardous 
substances remain at a site above levels which permit unrestricted use and unlimited exposure.  Five-year 
reviews provide an opportunity to evaluate the implementation and performance of a remedy to determine 
whether it remains protective of human health and the environment.  Reviews are performed five years 
after completion of the remedy construction at Superfund-financed sites, and are repeated every 
succeeding five years so long as future uses at a site remain restricted.  
 
Hazard Index (HI) – In the baseline risk assessment, ration of the dose calculated for a receptor divided by 
the toxicity value.  When the HI exceeds 1.0, a health risk or ecological risk is assumed to exist. 
 
Human Health Risk Assessment (BHHRA) – Estimates the current and possible future risk if no action 
were taken to clean up a site.  The EPA’s Superfund risk assessors determine how threatening a 
hazardous waste site is to human health and the environment.  They seek to determine a safe level for 
each potentially dangerous contaminant present (e.g., a level at which ill health effects are unlikely and the 
probability of cancer is very small).  Living near a Superfund site doesn’t automatically place a person at 
risk, that depends on the chemicals present and how a person is exposed to the chemical.  
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Implementability – One of EPA’s primary balancing criteria addresses the technical and administrative 
feasibility of a remedy from design through construction and operation.  Factors such as availability of 
services and materials, administrative feasibility, and coordination with other governmental entities are also 
considered. 
 
Institutional Controls – Non-engineered instruments, such as administrative and/or legal controls, that 
help to minimize the potential for human exposure to contamination and/or protect the integrity of the 
remedy.  Institutional controls work by limiting land or ground water use and/or providing information that 
helps modify or guide a person’s action at a site.  Some common examples include restrictive covenants, 
deed notices, or local ordinances. 
 
Long-term Effectiveness and Permanence – One of EPA’s primary balancing criteria that refers to the 
expected residual risk and the ability of a remedy to maintain reliable protection of human health and the 
environment over time, once cleanup levels have been met.  This criterion includes the consideration of 
residual risk that will remain onsite following remediation and the adequacy and reliability of controls. 
 
Monitored Natural Recovery (MNR) - A technology in which contaminant concentrations are monitored 
with no other remedial actions taken to address contamination.  MNR assesses the natural attenuation of 
contaminants by physical, chemical, and biological processes.   
 
Operable Unit - An operable unit is a discrete action that comprises an incremental step toward 
comprehensively addressing site contamination. 
 
Nanograms per Kilogram (ng/kg) - Is a measurement of concentration used to measure how many 
nanograms of a contaminant are present in one kilogram of solid material (e.g., soil, sediment, tissue).  
One ng/kg is equal to 0.000001 milligrams per kilogram (mg/kg). 
 
National Priorities List (NPL) – EPA’s list of the most serious uncontrolled or abandoned hazardous 
waste sites identified for possible long-term remedial response. 
 
Principal Threat Wastes - Those materials considered to be highly toxic or highly mobile that generally 
cannot be reliably contained, or would present a significant risk to human health or the environment should 
exposure occur.  The EPA expects to use treatment when practical to address the principal threats posed 
by a site.  The "principal threat" concept is applied to the characterization of "source materials" at a 
Superfund site.  A source material is material that includes or contains hazardous substances, pollutants, or 
contaminants that act as a reservoir for migration of contamination to ground water, surface water, or air, or 
acts as a source for direct exposure.   
 
Reasonable Maximum Exposure (RME) – The maximum exposure reasonably expected to occur in a 
population. 
 
Reduction of Toxicity, Mobility, or Volume Through Treatment – One of EPA’s primary balancing 
criteria that refers to the anticipated performance of the treatment technologies that may be included as 
part of the remedy. 
 
Remedial Investigation (RI) – The collection and assessment of data to determine the nature and extent 
of contamination at a site.  
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Short-term Effectiveness – One of EPA’s primary balancing criteria that addresses the period of time 
needed to implement the remedy and any adverse impacts that may be posed to workers, the community, 
and the environment during construction and operation of the remedy until cleanup levels are achieved. 
 
TEQDF,M – 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent quotient calculated using toxicity 
equivalent factors for mammals  
 
TEQP,M – Dioxin-like PCB congener toxicity equivalent quotient calculated using toxicity equivalency factors 
for mammals. 
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